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(57) ABSTRACT

A scrap shearing machine includes a straight-blade shear-
stand, an open-wide feed channel, a side hydraulic ram for
squashing a metal scrap sideways 1n the feed channel, and a
teeder for feeding the squashed metal scrap into the mouth of
the shear-stand. In order to squash a long-rigid metal scrap by
relatively small drive force, the side ram 1s adapted to squash
the scrap sideways only at a certain limited section which 1s
shorter than the overall length of the scrap 1n the longitudinal
direction of the feed channel. A downward hydraulic ram 1s
associated with the side ram and 1s adapted to downwardly
squash the scrap only at the limited section prior to squashing,
operation of the side ram. A control unit controls the respec-
tive drive systems of the shear-stand, the feeder, the side ram,
and the downward ram, i a predetermined operation
sequence.
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1
SCRAP SHEARING MACHINE

This application 1s a U.S. National Phase Application
under 35 USC 371 of International Application PCT/JP2008/
062516 filed Jul. 10, 2008.

TECHNICAL FIELD

The present invention generally relates to a scrap shearing
machine for shearing a long-rigid metal scrap into a plurality
of short scrap pieces. More particularly, the present invention
relates to a scrap shearing machine comprising a guillotine-
type straight-blade shear-stand, an open feed channel which
forms a parallelepiped space having a width greater than that
of the mouth of the shear-stand, a side hydraulic ram for
squashing the metal scrap sideways in the feed channel betfore
teeding 1t 1nto the mouth of the shear-stand, and a feeder for
teeding the metal scrap into the mouth of the shear-stand after
the scrap has been squashed sideways by the side hydraulic
ram 1n the feed channel.

BACKGROUND ART

Patent Document 1 discloses a scrap shearing machine of
this kind for handling scrap in the form of cylindrical con-
tainers and pipes of large-diameter, in which the scrap 1s
squashed from the side to reduce its width and then sheared
into short pieces by means of a guillotine-type straight-blade
shear-stand.

Patent Document 1: U.S. Pat. No. 3,945,315

This known scrap shearing machine uses an open feed
channel which 1s wider than the mouth of the shears. On one
of sideways along a longitudinal direction of the feed channel,
there 1s provided a side hydraulic ram for squashing the scrap
sideways to reduce 1ts width before feeding 1t into the com-
paratively narrow mouth of the shears. The side hydraulic ram
comprises a main ram and an auxiliary ram. The auxiliary ram
can be operated 1n advance independently of the main ram.
The working face of the auxiliary ram 1s situated adjacent to
the mouth of the shears and 1s shorter than the working face of
the main ram in the feed channel. Therefore, with respect to
the longitudinal direction of the feed channel, the sum of
lengths of the working faces of the auxiliary ram and the main
ram corresponds to the full length of the box-shaped feed
channel. The scrap shearing machine also comprises a down
thrust plate provided in a pivoted manner which covers the
tull length of the channel along a sidewall of the channel on
one side to which the side hydraulic ram 1s opposed. The
down thrust plate 1s driven by a hydraulic cylinder which 1s
pivoted by a pin on an arm fixed to the machine frame at the
one side for holding down the scrap to prevent it from bulging
upward along the full length of the channel before the scrap
enters the mouth of the shears.

With such a conventional scrap shearing machine, in order
to shear, into short scrap pieces, a relatively large, long, and
rigid metal scrap, for example, discarded land vehicles such
as railroad coaches including a freight car and a passenger car,
large-sized automobiles including a limousine and a heavy-
duty truck or architectural scrap including section steels, the
box-shaped feed channel also must be constructed to have a
suitably long, wide and deep dimension for being able to
handle such a large-long metal scrap. In order to squash a
rigid metal scrap occupying almost all the length of such a
long, wide and deep feed channel by the downward thrust
plate and s1de hydraulic ram comprising the main ram and the
auxiliary ram covering the full length of the feed channel,
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there 1s required an extremely powertul hydraulic cylinder for
driving each of the rams and thrust plate.

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

The main object of the present invention 1s to provide a
scrap shearing machine suitable for shearing relatively large,
long, and rigid metal scrap, in particular, discarded land
vehicles such as railroad coaches including a freight car and a
passenger car, large-sized automobiles including a limousine
and a heavy-duty truck or architectural scrap including sec-
tion steels, into a plurality of short scrap pieces. In this case,
it 1s necessary to reduce the driving power for both means for

squashing scrap sideways and downwardly in the open feed
channel which 1s wider than the mouth of the shears.

Means for Solving the Problem

According to the present invention, the object can be
achieved by the scrap shearing machine characterized 1n that
the side hydraulic ram 1s situated adjacent to the mouth of the
shear-stand and 1s adapted to squash the metal scrap in front
of the mouth only at a certain limited longitudinal section
which 1s shorter than the overall length of the scrap in the
longitudinal direction of the feed channel so as to squash the
metal scrap to a final width no greater than the mnside width of
the mouth; that a downward hydraulic ram 1s associated with
the side hydraulic ram adjacent to the mouth of the shear-
stand and 1s adapted to downwardly squash the metal scrap 1n
front of the mouth only at a certain limited longitudinal sec-
tion which 1s shorter than the overall length of the scrap 1n the
longitudinal direction of the feed channel prior to squashing-
operation of the side hydraulic ram so as to squash the metal
scrap to a final height no greater than the inside height of the
mouth of the shear-stand; and that a control unit 1s associated
with respective drive systems of the shear-stand, the feeder,
the side hydraulic ram, and the downward hydraulic ram for
supervising and controlling them 1n accordance with a pre-
determined operation sequence.

According to the present invention, the scrap shearing
machine 1s suitably used for shearing, into a plurality of short
scrap pieces, relatively large, long, and rigid metal scraps, 1n
particular, discarded land vehicles such as railroad coaches
including a freight car and a passenger car, large-sized auto-
mobiles mcluding a limousine and a heavy-duty truck and
architectural scrap including section steels. Upon placed 1n
the feed channel, the metal scrap i1s squashed 1n front of the
mouth ofthe shear-stand only at a certain limited longitudinal
section which 1s shorter than the overall length of the scrap, by
the downward hydraulic ram and side hydraulic ram respec-
tively equipped to one end of the open feed channel which 1s
wider than the mouth of the shear-stand, to a cross section
dimension having a final height no greater than the inside
height of the mouth and a final width no greater than the inside
width of the mouth. Therefore, the driving torque of the
hydraulic rams 1s obviously reduced as compared to the case
of the conventional scrap shearing machine technology, and
cach of the rams can be driven by a relatively small diameter
hydraulic power cylinder. Respective drive systems of the
straight-blade shear-stand, the feeder, the side hydraulic ram,
and the downward hydraulic ram are supervised and con-
trolled by the control unit 1n accordance with a predetermined
operation sequence. Thus, by means of the straight-blade
shear-stand, a plurality of short scrap pieces can efficiently be
cut out from the large, long, and rigid metal scrap and they can
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be transferred to a recycle facility equipped with a shredding,
machine for sorting and collecting of resource materials.

According to a preferred embodiment of the present imnven-
tion, the downward hydraulic ram 1s driven by the vertical
hydraulic cylinder and the side hydraulic ram 1s driven by the
horizontal hydraulic cylinder. On the bottom face of the
downward hydraulic ram, and on the top face of the side
hydraulic ram, respective linear guides which slidably fit with
cach other are provided. Thereby, between the side hydraulic
ram and the downward hydraulic ram which 1s descended in
advance to the movement of the side hydraulic ram, a stable
linear movement of the side hydraulic ram 1s ensured by the
linear guides so that the adverse resistance load to the driving
hydraulic cylinder 1s also avoided. Thus, favourable side-
ways-squashing operation 1s achieved, reducing malfunc-
tions of the squashing machines.

The downward hydraulic ram 1s designed to downwardly
squash the metal scrap 1n front of the mouth only at a certain
limited longitudinal section which 1s shorter than the overall
length of the scrap in the longitudinal direction of the feed
channel prior to squashing operation of the side hydraulic ram
so as to squash the metal scrap to a final height no greater than
the 1inside height of the mouth of the shear-stand. Although the
drive system of the downward ram may be constituted by an
clectrically driven mechanism, 1t 1s preferably for the drive
system to be composed of a hydraulic piston-cylinder unit. It
1s advantageous for the downward hydraulic ram to be pro-
vided with an auxiliary weight for assisting the downward
squashing force by the vertical hydraulic cylinder.

The side hydraulic ram 1s designed to be operated after
completion of the squashing operation by the downward
hydraulic ram to squash the metal scrap sideways 1n front of
the mouth only at a certain limited longitudinal section which
1s already squashed downwardly by the downward hydraulic
ram and 1s shorter than the overall length of the scrap in the
longitudinal direction of the feed channel so as to squash the
metal scrap to a final width no greater than the width of the
mouth of the shear-stand. Although the drive system of the
side ram may be constituted by an electrically driven mecha-
nism, 1t 1s preferably for the drive system to be composed of
a hydraulic piston-cylinder unit. Needless to say, 1in order to
apply a stronger squashing force, a plurality of horizontal
hydraulic cylinders may drive a single side ram.

The contour shape of the transverse cross section of the
metal scrap squashed by the downward and side hydraulic
rams may preferably have a dimension smaller than the inside
dimension of the mouth of the shear-stand. This 1s because
when the compression state by each of the hydraulic rams 1s
released, the squashed portion expands due to a spring-back
action and this expansion gradually increases. Taking such
expansion by the spring-back action 1nto consideration, the
final stroke of squashing by each of the hydraulic rams may
preferably reach a position at which the transverse cross-
sectional dimension of the squashed portion of the metal
scrap becomes smaller than the inside dimension of the
mouth of the shear-stand that much.

The expansion caused by the spring-back action of the
squashed metal scrap depends on materials and shape of the
metal scrap to be squashed. In many cases, scrap metal pro-
cessors can grasp the amount of the spring-back expansion by
experience from the type of the metal scrap to be handled.
Theretore, 1t 1s preferred that the control unit has functions for
variably set conditions, such as the driving torque of down-
ward and side hydraulic rams, compression holding time, and
the number of times of re-compression.

According to another preferred embodiment of the present
invention, the feeder comprises a hydraulic pusher which
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performs reciprocating movement from a tail end face of the
feed channel toward the mouth of the shear-stand, and vice
versa.

The feeder 1s not limited to the hydraulic pusher. Other
feeder machines which feed, toward the mouth of the blade
shear-stand, the metal scrap placed in the feed channel, such
as an electric-powered lead screw and an endless-chain con-
veyor, may be used.

According to still another preferred embodiment of the
present mvention, the scrap shearing machine further com-
prises a pair of sheathing boards which extend upward along
both the sidewalls of the feed channel. The sheathing boards
extend along both the sidewalls of the feed channel upward,
and each of their upper edges at least reaches a height equiva-
lent to the 1mitial standby position (ascent position) of the
downward hydraulic ram.

In this regard, 1t 1s preferable that a frame for supporting the
downward hydraulic ram and the hydraulic cylinder for driv-
ing 1t also 1s provided with closing walls which cover both the
side faces of the frame. While the metal scrap placed 1n the
feed channel 1s being squashed particularly by the side
hydraulic ram, the sheathing boards and the closing walls
prevent the metal scrap from escaping out of the feed channel.
As 1n the case of the sheathing boards, 1t will also serve the
purpose 1i the closing walls cover at least a region of both the
sides of the frame lower than an i1mtial standby position
(ascent position) of the downward hydraulic ram.

The scrap shearing machine of the present invention com-
prises the control unit, which supervises and controls respec-
tive drive systems ol the straight-blade shear-stand, the
teeder, the side hydraulic ram, and the downward hydraulic
ram 1n accordance with a predetermined operation sequence.

According to one preferred embodiment of the present
invention, the control unit includes a sequence controller. The
sequence controller performs steps, namely, a control

sequence 1n which the steps are sequentially repeated as fol-
lows:

a)a downward press step for driving the downward hydrau-
lic ram to squash the metal scrap in front of the mouth only at
a certain limited longitudinal section which 1s shorter than the
overall length of the scrap 1n the longitudinal direction of the
teed channel prior to squashing operation of the side hydrau-
lic ram so as to squash the metal scrap to a final height no
greater than the inside height of the mouth of the shear-stand;

b) a side press step for driving the side hydraulic ram to
squash the metal scrap 1n front of the mouth only at the limited
longitudinal section which is shorter than the overall length of
the scrap 1n the longitudinal direction of the feed channel after
squashing operation of the downward hydraulic ram so as to
squash the metal scrap to a final width no greater than the
inside, width of the mouth of the shear-stand;

¢) a feeding step for driving the feeder to feed the metal
scrap toward the mouth of the shear-stand after the metal
scrap has been squashed both downward and sideways in the
feed channel; and

¢) a shearing step for driving scrap shears of the shear-stand
to cut the front end portion of the metal scrap fed to the mouth
of the shear-stand 1nto a short scrap piece.

For example, when the metal scrap has been carried into the
feed channel, by a start command of a worker checking 1t, the
control unit starts controlling the operation of the scrap shear-
ing machine. In this regard, the worker may visually make
sure that the metal scrap has been carried 1n and manipulate
the start switch. Alternatively, the operation control may be
automatically started when the metal scrap of predetermined
weight has been carried into the feed channel.
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Upon receipt of the start command, first, the control unit
drives the feeder to move the metal scrap until the front end of
the metal scrap in the feed channel reaches the mouth of the
shear-stand. According to one preferable embodiment of the
present 1vention, the driving torque of the feeder or the
pressure 1n the hydraulic circuit of the hydraulic feeder 1s
measured and monitored by the control unit associated with a
sensor. When the measured value from the sensor exceeds the
predetermined threshold value, 1t 1s judged that the front end
of the metal scrap has reached the mouth of the shear-stand,
and a corresponding signal 1s initiated by the control unait.
Then, a subsequent downward press step 1s started.

In the downward press step, by the downward hydraulic
ram, only a certain limited longitudinal section of the metal
scrap 1n front of the mouth 1s squashed downward to a final
height which 1s not greater than the inside height of the mouth
of the shear-stand. In this regard, an operation of the down-
ward hydraulic ram 1s given an interlock so as to ensure the
absence of the feeder and side hydraulic ram 1n the descend-
ing region, thereby the mutual mechanical interference
between them 1s avoided. The descending stroke end of the
downward hydraulic ram corresponds to a height level of a
top face of the side hydraulic ram. Because of the reason
already described, the descending stroke end 1s located below
the upper edge level of the mouth of the shear-stand. When the
downward hydraulic ram arrives at the descendent stroke end,
the downward hydraulic ram 1s latched to that position, and
completion of the latching will be detected by, for example a
limit switch. The detection signal by the limait switch 1s given
to the control unit thereby the control sequence 1s changed to
the following side press step.

In the side press step, only the limited longitudinal section
of the metal scrap in front, of the mouth, which 1s held 1n a
state where 1t 1s already squashed downwardly by the down-
ward hydraulic ram, 1s squashed sideways to a final width no
greater than the inside width of the mouth of the shear-stand.
In this case also, the operation of the side hydraulic ram 1s
interlocked for ensuring the absence of the feeder in the
moving range of the side hydraulic ram thereby the mutual
mechanical interference between the feeder and the side
hydraulic ram 1s avoided. According to one preferred embodi-
ment of the present invention, there are provided mutually
slidably fitting linear guides 1n the bottom face of the down-
ward hydraulic ram which 1s latched to the descending stroke
end and on the top face of the side hydraulic ram entering
sideways beneath the downward hydraulic ram, thereby caus-
ing no shift in the forward moving direction of the side
hydraulic ram during the side press step. The forward stroke
end of the side hydraulic ram 1n the side press step 1s selected
to an mner position of the iside width of the mouth of the
shear-stand so that, even 11 the expansion due to the spring-
back of the compressed metal scrap occurs when the com-
pression by the side hydraulic ram i1s released, the width
dimension of the squashed portion still stays within the inside
width of the mouth of the shear-stand. The control unit 1s
adapted to monitor the arrival of the side hydraulic ram at 1ts
forward stroke end during the side press step. When the side
hydraulic ram arrives at 1ts forward stroke end, a detection
signal 1s given from another limit switch to the control unit,
thereby the side hydraulic ram and the downward hydraulic
ram are sequentially returned to respective 1nitial positions.
Consequently, the control sequence 1s changed to the next
teeding step which 1s followed by the shearing step.

In the feeding step, the feeder 1s driven, and the metal scrap
in the feed channel 1s fed from 1ts front end 1nto the mouth of
the shear-stand. During the feeding step also, as already
described, the driving torque of the feeder or the pressure 1n
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the hydraulic circuit thereof 1s measured and monitored by the
control unit with the associating sensor. In the case where the
front end of the feeder has not reached the stroke ranges of the
downward hydraulic ram and the side hydraulic ram, when
the detection signal of the sensor exceeds the predetermined
threshold value, 1t1s judged by the control unit that an uncom-
pressed portion of the metal scrap has reached the mouth of
the shear-stand. Then, the driving of the feeder 1s suspended
by the control unit having received the sensor signal, and the
control sequence 1s resumed from the downward press step.
When the front end of the feeder enters 1nto the stroke ranges
of the downward hydraulic ram and the side hydraulic ram, a
signal by the above-described interlock 1s given to the control
unmit. Accordingly, before the operation of either one of the
downward hydraulic ram and the side hydraulic ram 1is
started, the feeder 1s made to move backward and to retract
from the above stroke ranges. When the feeder has retracted,
the control sequence 1s changed to the downward press step,
and then changed to the final side press step. When the final
side press step 1s over, each hydraulic ram 1s returned to the
initial position, and then the final feeding step and shearing
step are performed. This repetitive control 1s completed when
the front end of the feeder reaches the mouth of the shear-
stand. Then, all the movable parts are returned to their nitial
positions to be ready for the next metal scrap to be placed in
the feed channel.

Further, it may be such that the feed amount of the metal
scrap by the feeder 1s measured during the shearing step and
the control sequence may be resumed from the downward
press step when the measured feed amount has reached the
length of the limited longitudinal section. In this way, the
function of the limit switches can be substituted with a soft-
ware program.

In the shearing step, the front end portion of the metal
scrap, which 1s squashed downward and sideways and being,
ted 1into the mouth of the shear-stand by the feeder, 1s cut into
a short scrap piece by upper and lower blades of the scrap
shears while being sequentially clamped by a hydraulic
stamper 1nstalled in front of the scrap shears within the shear-
stand. Every time one short scrap piece 1s cut out, a corre-
sponding signal 1s given to the control umt. Thereby, the
clamping by the hydraulic stamper 1s released and the upper
blade of the shears 1s returned to 1ts ascent position. Subse-
quently, the remaining metal scrap 1s fed forward by the
teeder. In a similar way, the next short scrap piece 1s cut out
from the remaining metal scrap.

The foregoing and other features and advantages of the
present invention will be more apparent from the following
description of preferred embodiments as 1illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic front view of the scrap shearing
machine according to one embodiment of the present inven-
tion.

FIG. 2 1s a schematic plan view of the machine of FIG. 1.

FIG. 3 1s a schematic left side view of the machine of FIG.
1.

FIG. 4 1s a section taken 1n the plane A-A of FIG. 1.

FIG. 3a 1s a schematic plan view of the machine of FIG. 1
when the control sequence 1s started.

FIG. 3b 15 a schematic plan view of the machine of FIG. 1
when the first downward press step 1s started.

FIG. 3¢ 1s a schematic plan view of the machine of FIG. 1
when the first side press step 1s completed.
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FIG. 5d 1s a schematic plan view of the machine of FIG. 1
when the feeding step 1s ready to restart.

FIG. 5¢ 1s a schematic plan view of the machine of FIG. 1
when the shearing step 1s ready to start.

FIG. 5/1s a schematic plan view of the machine of FIG. 1

when the first shearing step 1s completed and the subsequent
downward and side press steps are performed.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

As shown 1n the drawings, the scrap shearing machine 10
comprises an open feed channel 30 having two opposite side-
walls to form a rectangular parallelepiped space, a guillotine-
type straight-blade shear-stand 20 at one end of the feed
channel and having scrap shears and a mouth 22 narrower
than the normal width of the feed channel 30 between said
sidewalls, a side hydraulic ram 63 for moving at least one of
said sidewalls towards the other of said sidewalls whereby the
metal scrap 35 placed 1n the feed channel 30 can be squashed
sideways before feeding the metal scrap into the mouth of the
shear-stand, and a feeder 40 for feeding the metal scrap 35
into the mouth 22 of the shear-stand 20 after said metal scrap
has been squashed sideways by the side hydraulic ram in the
teed channel 30. According to the present invention, the scrap
shearing machine 10 further comprises a downward hydraulic
ram 53 and a control unit 70.

The side hydraulic ram 63 1s situated adjacent to the mouth
22 of the shear-stand. Moreover, the side hydraulic ram 63 1s
adapted to squash the metal scrap 35 1n front of the mouth 22
only at a certain limited longitudinal section which 1s shorter
than the overall length of the scrap 1n the longitudinal direc-
tion of the feed channel 30 so as to squash the metal scrap to
a final width no greater than the mside width of the mouth 22
of the shear-stand.

The downward hydraulic ram 53 is associated with said
side hydraulic ram 63 and situated adjacent to the mouth 22 of
the shear-stand. The downward hydraulic ram 53 1s adapted to
downwardly squash the metal scrap 35 1n front of the mouth
only at a certain limited longitudinal section which 1s shorter
than the overall length of the scrap in the longitudinal direc-
tion of the feed channel 30 prior to squashing operation of the
side hydraulic ram 63 so as to squash the metal scrap 35 to a
final height no greater than the 1mside height of the mouth 22
of the shear-stand.

Respective drive systems of the shear-stand 20, of the
teeder 40, of the side hydraulic ram 63, and of the downward
hydraulic ram 53 are associated with the control unit 70 for
supervising and controlling them 1n a predetermined opera-
tion sequence.

The scrap shearing machine 1s suited to shear relatively
large, long, and rigid metal scrap, in particular, discarded land
vehicles such as railroad coaches including a freight car and a
passenger car, large-sized automobiles including a limousine
and a heavy-duty truck or architectural scrap including sec-
tion steels, into a plurality of short scrap pieces. Before placed
in the feed channel 30, non-metallic portions are preferably
removed from these metal scraps. For example, in the case of
a discarded automobile, a seat or interior materials composed
of cloth, seat covers, urethane foam, etc. and tires, glass, a
plastic bumper, a dashboard, etc. are removed. These non-
metallic materials are separated by tearing from the body, eftc.
Moreover, even 1n the case of a metallic matenal, 1t 1s pre-
terred that parts made up of spring steel are removed 1n
advance so as not to give an excessive load to the drive
systems of the downward hydraulic ram and side hydraulic
ram.
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The straight-blade shear-stand 20 has a passage formed
inside i1ts double housing frame 21. The entrance of the pas-
sage forms the mouth 22 of the shear-stand opened 1n one end
face of the feed channel 30. The exit on the other side 1s
opened 1n a pit 28 for receiving the short scrap pieces after
shearing. There are provided, in the midway of the passage, a
hydraulic stamper 24, driven by a vertical hydraulic cylinder
23, for holding down the squashed metal scrap and clamping
it just betfore the shears during shearing. The shears are com-
posed of a stationary lower blade 25 arranged on the exit side
adjacent to the hydraulic stamper 24 and an upper blade 26
arranged to cooperate with the lower blade 235 to shear the
metal scrap into a short scrap piece 36. The upper blade 26 1s
driven by a main hydraulic cylinder 27 which 1s installed
vertically on the frame 21.

The short scrap piece 36 sheared 1n the shear-stand 20 falls
into the pit 28 provided adjacent to the exit of the shear-stand
20 and 1s stored there temporarily. The bottom floor of the pit
28 1s lower than the upper edge of the lower blade of the
shear-stand 20. Moreover, the bottom floor 1s inclined such
that as 1t departs from the shear-stand, 1t gradually gets
deeper. Therelfore, inside the pit 28, the sheared short scrap
piece 36 moves away by 1tself from the proximity of the exat
of the shear-stand 20, and 1t does not stay near the exat.

Except the region where the downward hydraulic ram 53 1s
arranged, the feed channel 30 1s completely opened upward.
When the downward hydraulic ram 1s at an ascent position
(1nitial position), the space below 1t 1s also opened with
enough height for receiving the unsquashed metal scrap. As
shown by dashed lines 1n FIG. 1, in the feed channel 30, a pair
of sheathing boards 31 extending upward along both the
sidewalls are provided. In the illustrated embodiment, the
teeder 40 comprises a hydraulic pusher. The pusher ram 41
forms part of or all of the tail-end wall face of the feed channel
30. In FIG. 1, numeral 42 denotes a piston rod of the hydraulic
cylinder for allowing the pusher ram 41 to reciprocate 1n the
longitudinal direction of the feed channel.

The downward hydraulic ram 33 1s driven by the vertical
hydraulic cylinder 52 along the true vertical direction which
1s the same as the working directions of the upper blade and
the hydraulic stamper, and the cylinder 52 and the ram 53
constitute a downward hydraulic press unit 50. The down-
ward hydraulic ram 53 and the hydraulic cylinder 52 are
supported by a double housing frame 51 which 1s provided to
bridge both the sidewalls of the feed channel 30. The down-
ward hydraulic ram 33 has the same width dimension as the
inside width of the feed channel 30. The side hydraulic ram 63
forms one inner wall face covering a certain limited region
close to the mouth of the shear-stand 1n the feed channel 30,
and 1s driven by the horizontal hydraulic cylinder 62 for the
squashing operation from that side. The side hydraulic ram 63
and the hydraulic cylinder 62 constitute a side press unit 60.

In the bottom face of the downward hydraulic ram 33 and
on the top face of the side hydraulic ram 63, as linear guides
for stroke movement of the side hydraulic ram, there are
provided mutually slidably fitting linear grooves 54 and linear
projections 64.

In the frame 51 of the downward hydraulic press unit, there
1s provided a closing wall which covers three faces (both the
sides faces and the back end face toward the shear-stand)
except the feeder 40 side above the upper edge of both the
sidewalls of the feed channel 30. Thereby, together with the
function of the sheathing boards 31, when the metal scrap 1s
squashed downward, the scrap 1s prevented from escaping
outwards 1n the working zone beneath the ram 53.

The control unit 70 includes a sequence controller. Accord-
ing to the preset control sequence, the control unit supervises
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and controls operations, as a whole, of the hydraulic cylinder
23 and the main hydraulic cylinder 27 of the shear-stand 20,
the drive cylinder 42 of the feeder 40, the hydraulic cylinder
52 for the downward hydraulic ram 50, and the hydraulic
cylinder 62 of the side press unit 60.

The control sequence by the sequence controller includes:

a) a downward press step for driving the downward hydrau-
lic ram 53 to squash the metal scrap 1n front of the mouth 22
only at a certain limited longitudinal section which 1s shorter
than the overall length of the scrap 1n the longitudinal direc-
tion of the feed channel prior to squashing operation of the
side hydraulic ram so as to squash the metal scrap to a final
height no greater than the inside height of the mouth 22 of the
shear-stand:

b) a side press step for driving the side hydraulic ram 63 to
squash the metal scrap i front of the mouth 22 only at the
limited longitudinal section which 1s shorter than the overall
length of the scrap in the longitudinal direction of the feed
channel after squashing operation of the downward hydraulic
ram so as to squash the metal scrap to a final width no greater
than the inside width of the mouth 22 of the shear-stand:

¢) a feeding step for driving the feeder 40 to feed the metal
scrap toward the mouth 22 of the shear-stand after the metal
scrap has been squashed both downward and sideways 1n the
feed channel 30; and

¢) a shearing step for driving scrap shears of the shear-stand
20 to cut the front end portion of the metal scrap fed to the
mouth 22 of the shear-stand into a short scrap piece 36.

In FIGS. 5a to 5/, states of the scrap shearing machine in
various steps of operation according to the control sequence
are shown. In FIG. 5a, as shown by parallel crossed lines, a
large metal scrap 35 1s placed 1n the feed channel 30. When
this 1s checked by a worker, a start command 1s given to the
control unit 70.

In FIG. 55, the metal scrap 35 1s pushed toward the shear-
stand 20 through the 1nitial operation of the feeder 40 by the
control unit 70. The change in the driving torque (load torque)
of the feeder 40 when the front end of the metal scrap comes
in contact with the end surface of the feed channel 1n front of
the mouth 22 of the shear-stand 20 1s detected by a load
sensor. Based on the detection result, the control sequence by
the control unit 70 1s changed to the downward press step, and
the downward press step by the downward hydraulic ram 53
1s started.

In FIG. 5¢, the downward press step by the downward
hydraulic ram 53 1s completed. Subsequently, the side press
step by the side hydraulic ram 63 is performed. The side press
step 1s completed when the side hydraulic ram 63 reaches the
stroke end set in advance. When a signal indicating the
completion of the side press step 1s given to the control unit
70, the side hydraulic ram 63 and the downward hydraulic
ram 353 are sequentially returned to respective initial posi-
tions.

In FIG. 5d, each hydraulic ram has been returned to its
initial position and the feeding step by the feeder 40 restart.

With respect to the feed amount of the metal scrap caused
by the feeder 40, the moving distance of the pusher ram 41 1s
measured and counted during the feeding step. When the
counted value reaches a predetermined threshold value which
1s preset 1n accordance with the design specification of the
shear-stand 20, 1t 1s learned that the squashed front portion of
the metal scrap 35 has exceeded the position of the blades 25
and 26 by the predetermined length corresponding to a
dimension of the short scrap piece to be sheared (FI1G. 3e). At
this time, a corresponding signal 1s given to the control unit 70
and, thereby, the hydraulic stamper 24 of the shear-stand 20 1s
activated and the squashed front portion of the metal scrap 1s
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downwardly clamped 1n close proximity to the shear blades.
Subsequently, the main hydraulic cylinder 27 1s driven to
execute shearing (FI1G. 5f).

Hereafter, feeding of the metal scrap by the feeder 40 and
cutting of the metal scrap into the short scrap piece 36 by the
shear-stand 20 are repeated. When the shearing of the
squashed front portion by first downward and side press steps
1s over, the sequential operation 1s repeated again from the
teeding step followed by the downward and sideway press
steps until the full length of the metal scrap 35 placed in the
teed channel 30 1s sheared 1nto the short pieces.

Although FIGS. 5a to 5f show that the shearing step 1s
performed about three times for each of the downward and
side press steps, the present invention 1s not limited thereto,
and any modification may be adopted within the scope of the
invention.

The short scrap piece 36 emerged from the exit of the
shear-stand 1s substantially in the shape of a cube, which can
eificiently be transferred by the motor truck or railroad freight
car. The short scrap pieces are transported to a recycling
facility to efficiently sort and collect the resource materials.

The mnvention claimed 1s:

1. A scrap shearing machine for shearing a metal scrap nto
a plurality of short scrap pieces, comprising:

an open feed channel having two opposite sidewalls to
form a rectangular parallelepiped space;

a straight-blade shear-stand which 1s disposed at one end of
the feed channel, and which has a pair of blades arranged
to cooperate with each other to shear the metal scrap, and
a mouth narrower than an inside width of the feed chan-
nel between said sidewalls;

a downward hydraulic ram for downwardly squashing the
metal scrap 1n the feed channel;

a side hydraulic ram for moving at least one of said side-
walls towards the other of said sidewalls whereby the
metal scrap placed in the feed channel can be squashed
stdeways before feeding the metal scrap into the mouth
of the shear-stand;

a feeder for feeding the metal scrap into the mouth of the
shear-stand after said metal scrap has been squashed
stdeways by the side hydraulic ram in the feed channel;
and

a control unit which controls respective drive systems of
the shear-stand, the feeder, the side hydraulic ram, and
the downward hydraulic ram, 1n accordance with a pre-
determined operation sequence;

wherein said side hydraulic ram 1s situated adjacent to the
mouth of the shear-stand and is arranged to squash the
metal scrap 1n front of the mouth only at a certain limited

longitudinal section which 1s shorter than the overall
length of the scrap in the longitudinal direction of the
feed channel so as to squash the metal scrap to a final
width no greater than the iside width of the mouth; and
wherein said downward hydraulic ram has a same width
dimension as the inside width of the feed channel, and
said downward hydraulic ram 1s associated with said
side hydraulic ram adjacent to the mouth of the shear-
stand and 1s arranged to downwardly squash the metal
scrap 1n front of the mouth only at a certain limited
longitudinal section which 1s shorter than the overall
length of the scrap in the longitudinal direction of the
feed channel so as to squash the metal scrap to a final
height no greater than the 1inside height of the mouth of
the shear-stand; and
wherein the control unit controls said downward hydraulic

ram to downwardly squash the metal scrap prior to a

squashing operation of said side hydraulic ram.
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2. The scrap shearing machine according to claim 1,
wherein the downward hydraulic ram 1s driven by a vertical
hydraulic cylinder and the side hydraulic ram 1s driven
by a horizontal hydraulic cylinder; and
wherein linear guides which slidably fit with each other are
provided on a bottom face of the downward hydraulic
ram and on a top face of the side hydraulic ram.
3. The scrap shearing machine according to claim 1,
wherein the feeder comprises a hydraulic pusher which recip-
rocates from a tail end face of the feed channel to the mouth

of the shear-stand, and vice versa.

4. The scrap shearing machine according to claim 1, further
comprising a pair of sheathing boards which extend upward
along the respective sidewalls of the feed channel.

5. The scrap shearing machine according to claim 1,
wherein the control unit includes a sequence controller which
has a control sequence to sequentially repeat operations com-
prising:

a) driving the downward hydraulic ram to squash the metal

scrap 1n front of the mouth only at a certain limited
longitudinal section which 1s shorter than the overall
length of the scrap 1n the longitudinal direction of the
teed channel prior to the squashing operation of the side
hydraulic ram so as to squash the metal scrap to a final

the shear-stand;

b) driving the side hydraulic ram to squash the metal scrap
in front of the mouth only at the limited longitudinal
section which 1s shorter than the overall length of the
scrap in the longitudinal direction of the feed channel
aiter the squashing operation of the downward hydraulic
ram so as to squash the metal scrap to a final width no
greater than the inside width of the mouth of the shear-
stand;

¢) driving the feeder to feed the metal scrap toward the
mouth of the shear-stand after the metal scrap has been
squashed both downward and sideways in the feed chan-
nel; and

height no greater than the inside height of the mouth of
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¢) driving the shear-stand to cut the front end portion of the
metal scrap fed to the mouth of the shear-stand into a
short scrap piece.

6. The scrap shearing machine according to claim 5,
wherein the control unit measures the driving torque of the
feeder during the operation c¢); and wheremn the control
sequence 1s started from the operation a) when the measured
driving torque exceeds the predetermined threshold value.

7. The scrap shearing machine according to claim 5,
wherein the control unit measures a feed amount of move-
ment of the metal scrap by the feeder prior to the end of the
operation ¢); and wherein the sequence controller of the con-
trol unit restarts operation a) when the measured feed amount
reaches the longitudinal dimension of said certain limited
longitudinal section.

8. The scrap shearing machine according to claim 5,
wherein the control unit detects the descent position of the
downward hydraulic ram during the operation a); and

wherein the sequence controller changes the control

sequence from the operation a) to the operation b) when
the detected descent position reaches a predetermined
height position lower than the upper-edge height of the
mouth of the shear-stand.

9. The scrap shearing apparatus according to claim 5,
wherein the control unit monitors an arrival of the side
hydraulic ram at a forward stroke end thereof during the
operation b), said forward stroke end being selected to an
inner position of the mnside width of the mouth of the shear-
stand; and

wherein when the side hydraulic ram arrives at the forward

stroke end thereof, the side hydraulic ram and the down-
ward hydraulic ram are sequentially returned to respec-
tive 1nmitial positions whereby the sequence controller
changes the control sequence sequentially to the opera-
tion c).
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